T-cell depleting antibodies: new hope for induction of allograft tolerance in bone marrow transplantation?
Graft versus host disease (GVHD) remains the main barrier to successful allogeneic bone marrow transplant outcomes. Depletion of graft T cells is an effective way of reducing the incidence of acute and chronic GVHD, and a variety of methods have been used to achieve this depletion. Donor CD8+ T cells seem to be the critical effector cells; GVHD is reduced when the depletion process eliminates these cells, but not when CD4 cells are targeted alone. However, despite the successful reduction in GVHD, transplant outcomes are usually inferior with T-cell depleted transplants, because of increased graft failure, infections and relapse. Alternative approaches are needed. In vivo T-cell depletion, using antithymocyte globulin (ATG) as part of the conditioning regimen, seems an attractive option. Pre-transplant ATG lingers in the bone marrow to deplete engrafting donor T cells, but also depletes host T cells to prevent graft rejection and allow de-escalation of the conditioning regimen. It also avoids the need for graft manipulation with its associated costs, need for expertise and CD34+ cell loss. The efficacy of pre-transplant horse ATG remains anecdotal but it has been reported to modestly lower GVHD in single arm studies. Rabbit ATG has been studied in prospective randomised trials. There is evidence of a dose-response effect in reducing GVHD; however, there was no improvement in outcome, because of increased mortality associated with infection. In contrast, pre-transplant alemtuzumab (campath-1H) or an earlier version of this molecule (campath-1G), which target CD52+ cells, do appear to be effective in reducing both acute and chronic GVHD. There is speculation that this is not solely due to the effect of campath on T cells but that it may also be due to the elimination of host antigen-presenting cells (APC), which seem to be important in GVHD pathogenesis. Host APC are more efficient at expressing endogenous and exogenous host antigens on class I MHC to donor CD8+ cells than donor APC, which need to cross-prime exogenous antigen. Campath-1G eliminates host dendritic cells by the time of graft infusion, supporting this as a possible mechanism of action. Pre-transplant alemtuzumab has not yet been studied in a prospective randomised study, and this is required to quantify any benefit on outcome; despite this, published studies do show cause for optimism.